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Big Questions of NASA Earth Science

• How is the global earth system changing?

– Is the current warming trend a reason for
concern?

– What are the sources of change?

• How will the Earth system change in the
future?
– Earth’s average temperature may continue to rise

to 4°F to 11°F by the end of the 21st century.

– How can Earth system science help mitigate and
adapt?
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NASA Water Research

• Water & Energy Cycle

• Water Resource

• Quantity

• Quality

• Decisions/Management

• Capacity Building
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Glenn Research Center Water Research

• Coordinate water quality research

• Help organize the Great Lakes and other
remote sensing communities and activities

• Coordinate in-situ and remote sensing
measurements

• Develop instrument for in-situ and remote
sensing measurements

Test and validation



Identification of gaps in science
and technology for remote

sensing of water quality
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Goal for the Workshop Series

 An emphasis on Great Lakes waters

 Building upon results of past workshops

 Formulation of potential, short, pilot projects

Featuring:



Workshop 1 March 12-13
Cleveland, Ohio
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Objectives for the Workshops

 Identify gaps between availability
and needs of water quality data

 Identify science, technology, &
missions required for satisfying the
needs



Workshop 2 May 7-8
@ Great Lakes Environmental Research Lab (GLERL, NOAA)

Ann Arbor, MI

10

Objectives for the Workshops

 Conclude identification of gaps &
define research/technology/mission
needs

 Foster Great Lakes remote sensing
and community development and
data sharing
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Workshop 1 Format

 Plenary talks in morning
 Lay ground information for breakout discussions in

afternoon

 Afternoon breakout discussion topics
1. Update sensor requirements

2. Identify gaps in remote sensing data and derived product

3. Identity technology gaps (sensors, instrument, &

hardware)

4. New potential applications for remote sensing of inland
waters

5. Algorithms/modeling current approaches: Status,
strengths, and deficiencies

6. Platform/mission gaps and recommendations
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Workshop 2 Format

 Plenary talks
 Lay ground information for breakout discussions in

afternoon

 Breakout discussion topics
1. Moving forward with a regional remote sensing strategy

2. Data distribution of Great Lakes remote sensing data

3. Algorithm comparison studies

4. Create plan to maintain an active Great Lakes RS

community

5. Remote sensing derived products sharing & credit to
originators
6. Define time series RS datasets (i.e. HABs, primary
productivity)
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Workshop 1 Outcome

Highly Successful!

 Initial gap information collected
70 individuals attended
 60 attended in person
 10 attended via web

conferencing
 International participants

Several joint projects took birth
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Workshop 1 Outcome
(Continued)

Breakout Session Results

 Breakout Session
Results are still being
compiled

 Samples are provided
here for illustration
purpose only
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Workshop 1 Outcome
(Continued)

Breakout Session Results

1. Update Sensor Requirements:

i. Eight sensors were
identified including ocean
color, hyperspectral,
synthetic aperture radar, etc

ii. Many associated input were
recorded

Preliminary
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Workshop 1 Outcome
(Continued)

Breakout Session Results

2. Identification gaps in remote
sensing data and derived
product

i. Higher resolution, better
data/model integration, &
better portal are needed

ii. Airborne data is needed

Preliminary
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Workshop 1 Outcome
(Continued)

Breakout Session Results

3. Identity technology gaps
(sensors, instrument, &
hardware)

• Improved spatial & temporal
resolution, 3D water column
profiling, & sensors for pH,
HABs toxicity, phosphorous,
Nitrogen, CO2, etc

Preliminary
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Workshop 1 Outcome
(Continued)

Breakout Session Results

4. New potential applications for
remote sensing of inland
waters

i. Algal composition mapping
ii. illicit discharges
iii. Microplastics
iv. Plume & water clarity

Preliminary
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Workshop 1 Outcome
(Continued)

Breakout Session Results

5. Algorithms/modeling current
approaches: Status, strengths, and
deficiencies

Algorithms were listed & briefly
assessed:

a. Harmful algal bloom
b. Chlorophyll
c. Primary production
d. And many more

Preliminary
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Workshop 1 Outcome
(Continued)

Breakout Session Results

6. Platform/mission gaps and
recommendations
i. Hyperspectral missons, satellite

& frequent & routine airborne
ii. Landsat Continuity Mission
iii. Single of fleet of small satellites
iv. UAV, AUV, kite, balloons,

routine airborne flights
v. Existing, abundant, routine

commercial flight platform

Preliminary
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Workshop Information

Website for the Workshop Series:

 http://mtri.org/workshops/nasagre

atlakes2014/index.html

 For Workshop 2 registration,

input, agenda, and documents
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Questions? Inputs?

Larry Liou
NASA GRC

(216) 977-7433
Larry.C.Liou@nasa.gov
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